First year changes of myocardial lymphatic endothelial markers in heart transplant recipients.
The lymphatic system plays an important role in interstitial fluid balance, lipid metabolism, and immune response. The recent introduction of specific lymphatic endothelial cell markers has made the investigation of lymphangiogenesis under various conditions and from small tissue samples feasible. It was the purpose of the study to investigate the changes of myocardial lymphatic endothelial markers during the first 12 months after heart transplantation and to analyze if a correlation between lymphatic markers and rejection can be found. Right ventricular endomyocardial biopsies taken for routine rejection monitoring from 26 heart transplant recipients were investigated. Selected time points were 0.5, 1, 1.5, 6, and 12 months after human heart transplantation (HTX). Immunohistostaining was performed for VEGFR-3, the receptor for lymphangiogenic vascular endothelial growth factors C and D, for LYVE-1, a novel hyaluronan receptor, restricted to lymphatic vessels, and PROX-1, a homeobox gene product, which plays a key role in lymph vessel development and differentiation. Density of VEGFR-3 positive lymphatics did not change during the first 12 months after transplantation. However, in comparison to the 0.5-month biopsy, density of LYVE-1 and PROX-1 positive lymphatics was significantly decreased at 1 month after transplantation (p<0.03) and at the subsequent time points (p<0.01). Patients with only moderate rejection during the first 12 months (ISHLT<IIIa) had a significantly higher density of VEGFR-3 at 0.5 month in comparison to patients with at least one episode of clinically relevant rejection (ISHLT IIIa or worse, p<0.03). Myocardial lymphatics show a significant change of endothelial phenotype after transplantation, as demonstrated by significant quantitative changes of lymphatic endothelial marker density. Patients with at least one rejection of ISHLT IIIa or higher had a significantly lower density of VEGFR-3 at 0.5 month after transplantation. The results of this study warrant further investigation on the impact of transplantation on the lymphatic endothelium. The cause-effect relation between rejection and lymphatic endothelium remains to be investigated.